THE VIRUSES, THEIR HOSTS AND PATHOLOGY
A comprehensive catalogue of icosahedral cytoplasmic deoxyriboviruses (ICDVs) isolated from animals and plants is shown in Table i ; the original host, the virus name, its cryptogram and an appropriate authority are indicated. It can readily be seen that a wide variety of plants and animals serve as hosts for these viruses.
In the absence of adequate characterization of any of the ICDVs the recognition of a given ICDV in an exotic host is equivocal. African swine fever virus has been isolated from and demonstrated to replicate in the argasid tick Ornithodorus meubata porcinus in Uganda and Kenya, and from O. erraticus in Spain; and the virus has also been isolated from domestic and wild swine. This virus is the only ICDV demonstrated to replicate in hosts of different phyla in vivo (Plowright, 1972; Plowright, Parker & Pierce, i969 a, b; Plowright, Perry & * The term 'polyhedral cytoplasmic deoxy(ribo)virus ' has also been used synonymously with 'icosahedral cytoplasmic deoxyribovirus'. The authors of this review prefer to use the adjective icosahedral to polyhedral, so avoiding possible confusion with the polyhedrosis viruses of insects; though it is recognized that few of the viruses reviewed here have been conclusively demonstrated to be icosahedral. Higher plants Brassica oleraeea Dahlia sp.
Dianthus earyophyllus
Lower plants Phycomycetes Aphelidium sp.
Algae Oedogonium sp. (Gravell & Granoff, t97o) and amphibian virus LT ~ replicates in piscine cultures (Li & Traxler, i97o ) . The in vivo host range appears to be restricted to the amphibia, though the virus causes pathological effects in mice inoculated intraperitoneally, whilst not replicating in the liver (Kirn, I97I ; Bingen et al. 1972) . Frog virus 3 also apparently fails to replicate in Tenebrio molitor, an insect host which is permissive for iridescent virus types and 2 (Smith, Hills & Rivers, ~96t ; Lunger & Came, r966) . Viruses with iridescent properties have not been isolated from hosts other than insects. Mammalian cells in culture are apparently non-permissive for iridescent virus types 2 and 6 (Kelly, I972a) . Some of the iridescent viruses, though not those isolated from mosquitoes, have an extensive host range amongst other insect species (Smith et al. I96t ; Woodard & Chapman, I968 The only remaining ICDV shown to replicate in cell culture is a lymphocystis virus which has been demonstrated to replicate in cultures of the marine grunt fin (Sigel et aL ~97I) ; the infectivity of these viruses for cell cultures derived from freshwater fish remains to be demonstrated.
Chorda tomentosa
The two higher plant ICDVs extensively investigated-cauliflower mosaic virus and dahlia mosaic virus -have quite different host ranges. Dahlia mosaic virus has been found to occur naturally only in dahlia species but can be transmitted to other members of the Compositae and also Solanacae, Chenopodiacae and Amaranthaceae (Brunt, I97I) . Cauliflower mosaic virus is restricted to the Cruciferae with the exception that the virus can be transmitted to Nicotiana clevelandii (Shepherd, I97O) . Minor variants of cauliflower mosaic virus can be distinguished by virulence (Broadbent & Tinsley, I953) . Both dahlia mosaic and cauliflower mosaic virus are transmitted by aphids in a non-persistent or semipersistent manner. None of the higher plant ICDVs have been demonstrated to replicate in insects.
The gross pathology of ICDVs in the host, with the exception of lymphocystis virus and possibly the Octopus vulgaris ICDV, is similar, in that systemic infection of the host is common. The route of infection in the case of all ICDVs (except the higher plant ICDVs) is uncertain. In the case of African swine fever virus the virus is introduced mechanically by a tick into the blood stream of the mammalian host (Plowright et al. 1969b) . It has also been suggested that the virus is transmitted from excretions and secretions of acutely infected animals to other animals by nuzzling or ingesting, and that the primary invasion occurs in the upper respiratory or alimentary tracts (Scott, I965) . This route of infection has been mimicked by administering triturated lymph-node suspensions of African swine fever virus orally, parenterally, and intranasally. Only intranasal administration with doses unlikely to occur naturally achieved infection, so infection without the mechanical intervention of ticks is unlikely (Plowright et al. 1969 b) . Whatever the method of infection the lymph nodes are the primary site of infection, and infection is generally confined there in the case of wild swine. In domestic swine the virus infects systemically; the viscera, spleen and bone marrow acting as the main secondary sites of infection. African swine fever virus also systemically infects the tick (Creig, r972) .
In iridescent virus infection the route of virus entry is less certain. Infection from the alimentary canal which is readily demonstrated for a variety of insect viruses (Summers, Icosahedral cytoplasmic deoxyriboviruses z1 I969, I97I; Harrap, 197o; Kobayashi, 197I) has not been observed (Smith, 1967; Carter, I971; Stoltz & Summers, I97I) and one of the methods of infecting insects in the laboratory, i.e. intrahaemocytic inoculation, probably mimicks the route of infection in nature from surface injuries (Carter, 1971) or via predators (C. F. Rivers & J. S. Robertson, unpublished observations). The primary site of replication is probably the haemocytes, and also the fat body in the case of iridescent virus types 1 and z or the pericardial and suboesophageal cells in the case of iridescent virus type 6 (Leutenegger, 1964, I967; Mitsuhashi, 1966; Smith, 1967; Younghusband & Lee, 1969, 197o) . Systemic infection of all tissues then occurs with all iridescent viruses studied (Day & Mercer, 1964; Day, 1965; Mitsuhashi, I966; Smith, 1967; Fowler & Robertson, I97~ ; Hall & Anthony, I97I ; Tinsley et al. I971) .
No studies on the natural route of infection of amphibian ICDVs have been reported. Intraperitoneally or subcutaneously inoculated TEV-, FV 1-, LT I-, T 8-and T I5-infected newts (Diemictylus viridescens) and Fowler's toads (Bufo woodhousei fowleri) became systemically infected, virus being recovered from the gut, liver, lung, kidney, spleen, blood, fat body, muscle, heart and even the testes (Clark et aL 1969) .
A variety of ICDVs are associated with tumours, though none have been conclusively shown to be the causal agent of the tumour. The viruses associated with the lymphocystis tumours of fish have not been described in locations other than these turnouts. The pathology of the lymphocystis turnout is distinctive being manifest as benign, tumorous cutaneous masses, characterized microscopically by individual cells of gigantic size surrounded by a thick hyaline capsule (Howse, I972) . Systemic infection of fish has not been described. The histopathology of the turnouts with which the Octopus vulgaris ICDV is superficially similar in that oedamatous nodular tumours are readily observed, but differs in that the tumours first appear scattered in the muscle tissues of the tentacles, there is no hyaline capsulation, and that the disease is always fatal (Rungger et aL 1971) . Some amphibian ICDVs have been isolated from the Lucks tumour of frogs but others have been isolated from apparently healthy amphibia. It appears unlikely that the virus is the causal agent of the tumour, but the virus may possibly act as a helper virus (Granoff, I972) . Where the amphibian ICDVs have been demonstrated in tumours they have been restricted to the stromal tissues of the tumour (Granoff, 1969) . No other ICDVs are associated with tumours, though there is one report that iridescent virus type I causes epidermal tumours in the silk worm (Bombyx mori), though virus was not demonstrated in the tumours (Hukuhara, 1964) .
VIRUS PARTICLE MORPHOLOGY AND STRUCTURE
The relatively large size of some of the ICDVs is their most striking feature. A comparison of the size of the larger viruses is somewhat arbitrary because authors describing the viruses have failed to state methods of measurement calibration, and have used either different methods of negative staining or measurements from thin sections. However the largest ICDV is undoubtedly lymphocystis virus, though estimates of its size vary from 3oo nm (Zwillenberg & Wolf, I968) through 240 to 260 nm (Howse & Christmas, 1971) , 200 nm (Midlige & Malsberger, I968) to 13o to 15o nm (Walker & Weissenberg, I965) . These viruses were isolated respectively from Lepomis macrochirus (bluegill), Micropogon undulatus (Schnepf, Soeder & Hegewald, 197o) ; Chorda tomentosa virus -I7o nm (Toth & Wilce, I972) ; Oedogonium virus -24o nm (Pickett-Heaps, I972); Gehyra variegata ICDV22o nm (Stebhens & Johnston, i966) ; African swine fever virus-175 to 215 nm (Breese & DeBoer, I966) ; Octopus vulgaris ICDV-I2o to I4o nm (Rungger et al. 197I) . The higher plant ICDVs -cauliflower mosaic virus, dahlia mosaic virus and carnation etched ring virus -are all approximately 5 onm in diameter (Shepherd, I97o; Brunt, I97I ; RubioHuertos et al. I97Z ) .
The broad spectrum of sizes indicated for the ICDVs listed above casts doubt on the validity of considering even the large ICDVs (i.e. viruses of diameter greater than I3o nm) as a group.
Implicit in the definition of an' icosahedral cytoplasmic deoxyribovirus' is the icosahedral nature of the virus particles. Only iridescent virus type I has been conclusively demonstrated to be icosahedral by double shadow casting of frozen-dried virus particles (Williams & Smith, 1958) . Other ICDVs are assumed to be icosahedral since 4-, 5-and 6-sided structures are seen in thin sections or negatively stained preparations (Lunger & Came, 1966; Wrigley, I969, 197o The presence or absence of an outer lipid envelope in these viruses is a matter of contention. Extracellular particles of frog virus 3 and African swine fever virus are enveloped, and preparations of the virus particles are ether-sensitive (DeTray, I963; Granoff, Came & Rafferty, I965; Breese & DeBoer, t966; Lunger & Came, I966; Granoff, Came & Breeze, 1966) . The virus particles acquire these membranes by budding through the plasma membrane (Breese & DeBoer, I966; Lunger & Came, ~966; Granoff, I969) , though in the case of frog virus 3 budding may also occur into cytoplasmic vacuoles (Fig. 3) , and in the case of African swine fever virus membranes are associated with particles otherwise naked in the cytoplasm (Fig. 2) . Iridescent viruses egress from cells in culture when the cells have degenerated and become friable, and budding from the plasma membrane does not play a role in the release of the viruses (D. C. Kelly & T. W. Tinsley, unpublished results), although this process may be important in the insect host, enabling release from the haemocytes to occur (C. R. Spilling, unpublished observations), though the viruses normally remain cellassociated (D. C. Kelly & J. S. Robertson, unpublished observations) . Hence the routine iridescent virus extraction procedure of triturating infected larvae is unlikely to produce enveloped iridescent virus particles. Iridescent virus type 2 is not ether-sensitive (Day & Mercer, 1964) . Membranes have not been suspected in other ICDVs, and certainly no morphological evidence exists to suggest that the other ICDVs are enveloped.
Using negative staining techniques the size of the larger ICDVs precludes satisfactory resolution of the capsid structure. Almeida, Waterson & Plowright (I967) compared the structure of iridescent virus type ~ and African swine fever virus and concluded that their structure was complex but similar, comprising some 812 subunits. Smith & Hills (1962) had earlier concluded that iridescent virus type ~ contained some 812 subunits. These observations await confirmation. Wrigley (1969 , I97o) in an elegant study showed that in particles of iridescent virus types ~ and 2, but not type 6, when treated with 'Afrin' (a nasal decongestant), detailed substructure could be resolved. Fig. I (a) shows the structures which led Wrigley to postulate that the virus particles possess some I472 or 1562 subunits arranged in an icosahedron of unknown skew. Stoltz 097I) has demonstrated a similar structure in the non-iridescent ICDV found in Chironomus plumosus. Stoltz Iridescence is not associated with the viruses possessing these fibres, although one might anticipate that these fibres might cause the large interplanar spacings in crystals of these viruses which are thought to result in Bragg type diffraction in pseudocrystals of iridescent viruses (Klug, Franklin & HumphreysOwen, I959; Mercer & Day, I965) . The structure of the higher plant ICDVs has not been resolved in detail but capsid structure is readily demonstrated. When negatively stained with phosphotungstate acid the virus particles measure 5o nm in diameter, with a 'hollow' core about 2o nm in diameter (Shepherd, 197o; Brunt, 1971) .
CHEMICAL AND PHYSICAL PROPERTIES OF THE VIRUS PARTICLES
By definition all ICDVs contain DNA. The higher plant ICDVs are readily distinguished from the larger ICDVs by the presence of circular double-stranded DNA of mol. wt. 4"5 × IO6 (Shepherd, Wakeman & Romano, 1968; Shepherd, Bruening & Wakeman, I97O; Russell et al. I97I) . DNA has been extracted from some of the iridescent viruses and frog virus 3, and has been characterized in part. The mol. wt. of the DNAs extracted from both frog virus 3 and iridescent virus types I, 2, 6 and 9 are all in the range of 13o to 16o million, though the viruses differ in their base composition, varying from 30 ~ guanosine plus cytosine for iridescent virus types I, 2 and 6, to 4I ~ G+C for iridescent virus type 9, and 56 ~ G+ C for frog virus 3 (Bellett & Inman, 1967; Smith & McAuslan, 1969; Houts, Gravell & Darlington, I97 o; Kelly, I972a ; D. C. Kelly & R. J. Avery, unpublished observations). The molecules extracted from these viruses appear to be linear and double-stranded.
The DNA extracted from iridescent virus types I, 2, 6 and 9, together with frog virus 3, have been compared using DNA/RNA hybridization studies (Bellett & Fennel 1967; Kelly, I972a; D. C. Kelly, unpublished observations) . RNA synthesized complementary to virus DNA by Escherichia coli DNA-dependent RNA polymerase hybridized to the homologous and heterologous virus DNA indicated that with the exception of iridescent virus types I and 2 there is no homology between these viruses. The data from these experiments are inadequate and the only conclusion which may be drawn is that the viruses are unrelated to some degree.
The proteins of the amphibian ICDV frog virus 3, some of the iridescent viruses, African swine fever virus, and the higher plant ICDVs have been analysed using serological and acrylamide gel electrophoresis techniques. Traditionally serological techniques have been employed to indicate relationship between viruses. A number of serotypes of African swine fever virus exist, e.g. the Hinde, Uganda, Tengani, and Portugal 1957 and 196o isolates differ serologically (Coggins, 1968; Hess, I97I) , though as yet no comprehensive serological testing of African swine fever isolates has been attempted. African swine fever virus possesses no antigens in common with frog virus 3 (Came & Dardiri, 1969) . A number of the amphibian ICDV isolates have been compared serologically by Lehane, Clark & Kaminski, Clark & Karzon (I969) . Using complement fixation, gel immunodiffusion, plaque reduction and neutralization techniques FV I, FV 2, FV 3, LT I, LT 3, LT 4, L4, L 5, TEV, T 6, T 8 and T 15 isolates were found to be serologically related probably comprising one serotype with the exception of LT 2 which also differs in plaque morphology to the other amphibian ICDV isolates. Iridescent virus type I and an unspecified lymphocystis virus are serologically unrelated to the amphibian ICDVs tested (Clark et al. 1969; Kaminski et al. 1969) . Unfortunately iridescent viruses and lymphocystis viruses have not been compared serologically.
The iridescent virus group contrasts with the amphibian ICDVs and African swine fever groups, in that the iridescent viruses do not form a group of viruses that are serologically related. Iridescent virus types I, 2, 9, IO, 16, 17, 18 and 19 possess common antigens but are not identical as determined by immunoprecipitation in gel and free buffer systems systems (Cunningham & Tinsley, I968; Kalmakoff & Robertson, I97o; Glitz, Hills & Rivers, I968; Kalmakoff, Moore & Pottinger, I972; J. S. Robertson, unpublished observation). Iridescent virus types 3 and 12 are serologically related, but do not possess antigens in common with iridescent virus types I, 2, 6, 9 and IO (Cunningham & Tinsley, 1968; Tinsley et al. 1971) . The position of iridescent virus type 6 is confused. Gibbs quoted by Bellett (I968) Tojo & Kodama, 1968) . Bellett & Fenner (i968) suggest that the 'Canberra' stocks of iridescent virus types I, 2 and 6 are 'mixtures' of these viruses with iridescent virus type 6 predominating, and this may explain why Gibbs's data conflicts with the data of other laboratories. Serological studies on iridescent virus types 4, 5, 7, 8, II, I3, I4, 15 and the insect ICDV infecting Chironomus plumosus have not been reported.
Obviously there is a requirement for a comprehensive serological study of the large ICDVs, which will become urgent if the iridescent viruses are to be considered for use as biological control agents.
The remaining ICDVs which have been studied serologically are the higher plant ICDVs. The results of such preliminary studies have indicated that there is serological relationship between cauliflower mosaic virus, dahlia mosaic virus and carnation etched ring virus (Brunt, 1966; Hollings & Stone, t969) .
A limited number of ICDVs have been analysed using acryIamide gel electrophoresis. Frog virus 3 grown in FHM cells and radioactively labelled was shown to possess some 17 polypeptides in the mol. wt. range IOOOOO to 85oo; the major structural protein having a tool. wt. of 49ooo (Tan & McAuslan, 197I) . The proteins of iridescent virus types 2 and 6 have been subjected to a similar electrophoretic analysis and some 2o proteins are resolved in the mol. wt. range 2o0o00 to roooo; the major structural protein of both viruses has a mol. wt. of approximately 65ooo (Kelly & Tinsley, 1972) . The profiles of the two viruses are superficially similar, but quite distinct, probably reflecting the absence of common antigens between the two viruses. The profile of frog virus 3 in no way resembles that of the iridescent viruses, though a comparison performed in the same laboratory would be useful. Further comparisons between iridescent virus types I, 2 and 9 (Robertson & Longworth, I973) and iridescent virus types 2, 6 and 9 (D. C. Kelly, unpublished observations) show that viruses which are serologically related differ in profiles of their structural proteins on acrylamide gels, though the differences are not as marked as between iridescent viruses which are not serologically related.
The differences detected on acrylamide gel electrophoresis systems between serologically related iridescent viruses confirm the studies of Glitz et al. (I968) , who demonstrated that differences exist between iridescent virus types I and 2 when tryptic peptides of performic acid treated virus particles were electrophoresed.
Contrasting with the complex acrylamide gel electrophoresis patterns obtained with the large ICDVs, the profile of cauliflower mosaic virus structural protein is simple. (Palese & McAuslan, 1972; Kang & McAuslan, I972) , ribonuclease directed against double-and single-stranded RNA (Palese & Koch, 1972) and protein kinase (Gravell & Cromeans, I972) . RNA polymerase activity has been demonstrated in iridescent virus types 2 and 6 (Kelly & Tinsley, I973) and is postulated to exist in frog virus 3 (Gravell & Cromeans, I97I) . Preliminary data suggests that iridescent virus types 2 and 6 also possess nucleotide triphosphatase activity (D. C. Kelly, unpublished observations) . These virion-associated enzymes are presumably involved in the initiation of infection by the larger ICDVs, although DNA extracted from African swine fever virus is infectious (Adldinger et al. 1966) , suggesting that the impressive armoury of enzymes associated with some large ICDVs are not essential for infection, or that the mode of replication of frog virus 3 and iridescent virus types 2 and 6 differ fundamentally from that of African swine fever virus. It will be interesting to discover whether any enzymes are associated with cauliflower mosaic virus, which is surprisingly simple in structure for a medium-sized cytoplasmic DNA virus.
The lipid associated with the enveloped larged ICDVs has been characterized. Frog virus 3 contains about I5 ~ lipid (Smith & McAuslan, I969) . Although the iridescent viruses do not possess a lipoprotein surface envelope Thomas (I96I) and Glitz et al. (I968) claim that iridescent virus types 2 and 2 contain about 5 ~ lipid, mostly phospholipid. As Bellett (I968) points out, this may be a casual cellular contaminant.
Biophysical studies of ICDVs have been limited to the iridescent viruses, frog virus 3, and the higher plant ICDVs. Again biophysical characterization of iridescent viruses suggests heterogeneity of these viruses. Iridescent virus types 2, 2, 6 and 9 have s20,~ values of approximately 2200 (Weber, Kupke & Beams, ~963; Day & Mercer, 2964; Bellett & Inman, I967; Glitz et al. I968; Kalmakoff & Tremaine, I968; Kelly, 2972a) , contrasting with the value obtained for iridescent virus type 3 of 4450 (Maria, 297o), which probably reflects the difference in size of iridescent virus type 3 and types I, 2, 6 and 9-The buoyant density of these virus particles in caesium chloride (CsCI) ranges from I'354 g/cm a for iridescent virus type 3 (Matta, 297o), through 1.32 g/cm a for iridescent virus types I and 2, and 2"30 g/cm a for iridescent virus type 9 (Robertson & Longworth, 2973). Frog virus 3 has a buoyant density of 1.32 and 2.28 for naked and enveloped virus particles (Morris, Spear & Roizman, 2966) .
Biophysical characterization of cauliflower mosaic and dahlia mosaic viruses is limited to determination of their sedimentation coefficients, which are 220 S (Pirone, Pound & Shepherd, 196I) and 254 S (Brunt, I97I), respectively.
VIRUS CELL INTERACTION
The studies of the interaction of ICDVs with cells, both cells in culture and in the host, have mainly been confined to electron-microscope studies, though the replication of frog virus 3 and iridescent virus types 2 and 6 in cell culture has been analysed biochemically.
Electron-microscope studies on ICDV infected cells have mostly centred on the terminal stages of replication of these viruses in cells. Naturally the accumulation of mature virus particles in 'cytoplasmic factories' is readily demonstrated (Figs. 2-8) . However, interpretation of the phenomena observed in these terminal stages varies. In the case of iridescent virus type I the demonstration of incompletely stained virus particles has led to opposing statements-that virus particles are assembled by formation of the capsid, followed by penetration of the nucleic acid ()(eros, ~964; Smith, I958, I967) or that the nucleic acid condenses and is subsequently encapsidated (Bird, I961, 1962; Kelly, I972a) . The latter statement appears more credible, although the statement made by Lunger (I969), when confronted with similar results studying the morphogenesis of frog ICDVs in tumours, that the nucleoid and capsid are simultaneously assembled together, may reflect the true situation for most ICDVs. There is, however, a difference in the dynamics of synthesis of virus particles and progeny DNA in the two systems. In frog virus 3 the DNA is apparently immediately encapsidated when synthesized (McAuslan, 1969; Kucera, I97O) , whereas in lcosahedral cytoplasmic deoxyriboviruses z9 iridescent virus types 2 and 6 infected cells progeny D N A is detected well before the detection of complete virus particles (Kelly, I97aa) . Whatever the interpretation of the temporal sequence of these viruses, a number of common features of ICDVs replication are observed. All the viruses are assembled in with cauliflower mosaic virus is readily seen in Fig. 8 . Cauliflower mosaic virus causes the most dramatic effects upon the cell with pronounced vacuolation occurring, resulting in cytoplasmic fragments containing virus particles suspended from the cell wall by cytoplasmic strands (M. Webb, unpublished observations). Nuclear involvement has not been demonstrated in cauliflower mosaic virus and dahlia mosaic virus, but has been suggested in the case of carnation etched ring virus (Rubio-Huertos et al. t972), although the cytoplasmic inclusions associated with carnation etched ring virus incorporate thymidine, suggesting that this is the site of virus replication. Similarly, the incorporation of thymidine into cytoplasmic inclusions associated with frog virus 3, and iridescent virus types I and 2, indicate that this is the probable site of virus replication (Bellett & Mercer, I964; Guir, Braunwald & Kirn, ~97o; Morris, i97o) . Early events in the replication of ICDVs are confined to studies of iridescent viruses. In the insect host, uptake of virus particles appears to occur by phagocytosis, and in haemocytes many virus particles are then associated with lysosomes (Leutenegger, I964; Younghusband & Lee, 1969, I97o) , at least in haemocytes. In cell cultures the viruses are not associated with lysosomes, and a number of morphological events precede the appearance of virus particles, including extensive microtubule formation and the appearance of virionassociated para-crystals (D. C. Kelly & T. W. Tinstey, unpublished results). The microtubule formation in iridescent virus infected cells accompanies diminished cell size, whereas in lymphocystis virus infection the cells increase to gigantic proportions (Howse, I972) .
Biochemical analysis of ICDV infected cells is restricted to studies of frog virus 3 and iridescent virus types 2 and 6. A common feature of both frog virus 3 or iridescent virus infection is that host DNA, RNA and protein synthesis is markedly inhibited, though the kinetics of inhibition are faster in frog virus 3 infected cells (Kucera & Granoff, I968; McAuslan & Smith, 1968; Guir et al. 197o ; Kelly, 1972 a, b) and this may in part be associated with the dramatic inhibition of RNA polymerase II in cells infected with frog virus 3 (Costanzo et al. I97o) .
Virus-specific DNA synthesis has been detected in frog virus 3 (Maes & Granoff, I967; Kucera & Granoff, I968; Kucera, i97 o) and iridescent virus types z and 6 (Kelly, I972a, b) by CsC1 equilibrium gradients or nucleic acid hybridization techniques. In the frog virus 3 system viral DNA and virus particles are synthesized concomitantly (McAuslan, I969; Kucera, I97o), contrasting with iridescent virus-infected cells where virus specific DNA is detected before virus particles are detected. In both systems DNA-dependent DNA polymerase activity is stimulated (Kucera & Granoff, ~969; Kucera, I97o; Kelly, I972a, b) although the dynamics of stimulation differ. DNA polymerase activity is also stimulated, together with thymidine kinase activity in African swine fever virus infected BHK cells (Polatnick & Hess, I97o, I972) , but this has not been correlated with virus-specific DNA synthesis. In iridescent virus infected cells RNA polymerase activity has also been demonstrated to be stimulated in infected cells at times coincident with the detection of iridescent virus-specific RNA synthesis (Kelly, I972a, b) . In frog virus 3, African swine fever virus and iridescent virus types 2 and 6 virus stimulated enzymes, biochemical differences were detected between the virus stimulated enzymes and the normal host enzymes, although no evidence for the genetic origin of the enzymes is yet available. A preliminary report suggests that DNA and RNA synthesis is stimulated in lymphocystis virus infected cells, though specificity of the synthesis, and correlation with stimulated enzymes and virus particles, remains to be demonstrated (Lopez et al. I969; Sigel et al. I970.
Icosahedral cytoplasmic deoxyriboviruses

CLASSIFICATION AND NOMENCLATURE OF THE VIRUSES
From the diversity of data presented in this review, and the inadequacy of such data on a comparative basis, it would be premature to suggest a classification of the ICDVs, either within the group, or in relation to other viruses. It is, however, possible to group viruses of sufficiently similar properties on an arbitrary basis, which is appropriate within the context of this review.
The so-called Caulimoviruses (Harrison et al. x97I ; Wildy, I97I), i.e. cauliflower mosaic virus and dahlia mosaic virus, are so radically different in dimension, structure and biophysical properties of their nucleic acid that there is no justification in attempting to classify them with the larger ICDVs.
The large ICDVs (i.e. those of diameter greater than I25 nm) comprise a heterogenous group. With the exception of the virus described by Bernard, Cooper & Randell (I969) , the amphibian ICDVs are apparently similar, if not identical, and could be considered a closely related group. The African swine fever viruses have not yet been demonstrated to be heterogenous, while on the other hand the viruses associated with lymphocystis tumours of fish, on the basis of size only, appear to be a diverse group of viruses.
Within the insect ICDVs there are viruses of sufficiently different properties to question whether they should be grouped together. These viruses fall into three group sizes-c. I3O nm, c. I65 nm, c. I8O nm. Thus on the basis of size alone it is possible to create three groups, and this, together with the biophysically different properties of the viruses, justifies discrimination between these viruses. Thus in conclusion it is suggested that it would be premature to create a super group of ICDVs, especially since the little evidence, particularly the serological studies, indicates that there are significant differences between the viruses which have been grouped above on an arbitrary basis.
Since it is thought premature to assemble a classification of these viruses, it becomes pointless to suggest a nomenclature of these viruses at the present time. The term 'icosahedral cytoplasmic deoxyribovirus' is obviously inadequate, since such diverse viruses as cauliflower mosaic virus and the lymphocystis viruses fall into the same category. The qualification ' icosahedral' -or the variants 'polygonal' (Granoff, 1969 ) or ' cubic' (Plowright, 1972 ) -is meaningless unless some index of size is included in the definition. Further, in these days of'bridging groups of viruses' it becomes pointless to include the term 'cytoplasmic' in the definition as it excludes viruses infecting prokaryotes from its compass, though it serves the purpose of excluding viruses which involve the eukaryotic nucleus in their replication. Finally, the term 'deoxyribovirus' fails to discriminate between viruses containing linear or circular, single or double-stranded DNA. It must be said, however, that the term is readily identifiable with most of the viruses it was intended to include, and a more suitable term is difficult to devise. The International Committee on Nomenclature of Viruses use the title 'Iridovirus' to encompass the large ICDVs. This we consider unsuitable not only because the term 'irido-' is frequently used to denote pathological conditions of the eye, but it gives, by associated, undue weighting to the term 'iridescent'. The objections to the term 'iridescent' have been detailed elsewhere (Stoltz, I97I; Kelly, I97za) , but in essence they are that iridescence as a phenomenon is not attributable to any fundamental design of the viruses as yet, and by giving weighting to this property which is associated with different groups of viruses, one is possibly giving undue weighting to a trivial characteristic, which is associated with at least two distinct groups of viruses.
The classification and subsequent nomenclature of these viruses which may be described as 'icosahedral cytoplasmic deoxyriboviruses' will probably remain unresolved until such time that serious collaborative work between investigators of the various viruses described in this review is undertaken; and such time that the International Committee on Nomenclature of Viruses is prepared to consult with active workers in the field, and implement its decision to create a group to study 'Iridoviruses'.
